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VHec.renoBaHa 3anıTa d()0oTOCHHTETHHCCKOH MEMÖPAHBI HHHHUPİI (Tr///icum aestivum L.) or noBpe?k- 
naromero HeiicTBHS HOHOB Cd”” əKCTDPAKTAMH HEKOTOPBİX pacTeHHİH, rpoM3pacTaromiMx B:Asepöaii- 
noxaHe, CHsTbi HHÖ paKkpacHbile CHEKTDbI CIHPTOBBİX ƏKCTPAKTOB IHCTb€B Hrazıdeesi (Fo/ia Salvia 
officinalis), xopHeH co.roniH (Eadix gİyecyrrhizae) n nncTbeB peliMKTOBOTO pacreHHsi Daziae racemosa. 
Bo BceX HCC/Te/OBaAHHBbIX pacTeHHsX HHİÖpaKpacHbie CHEKTDBI yKA3bIBATOT Ha BaA/IEHTHPI€ KO/TeÖAHHS 
accouuHupoBaHHbıX OH-rpyır, otecreuHBaronnx 3aHHTy Hö3yuaeMbiX d0pM X/IODPOĞHVULTA. 


Knroucevte cnosa: PacmeHudlsi, dbomocuHmemuueckası Me€MÖPpdHa, mə/Ce0516 MEİOVİPİ, Cmpbecc, aKmusHole 


dbbopmol KuCnopoOd, aHmuoxcuOanm. 


BBEHEHHEF 


TocTyIUTeHH€ B OKpy?KaroHiylo cpeHy T3S?K€- 
HbiX M€Ta/ILTOB (TM) npBonHT K 3aTpsa3HEHHEO 
rouB, orryua TM rnorrroularoTca pacTeHHSMH. ƏTO 
BBI3BIBaA€T CEDB€3HbIC HapyıHeHH3 Ha YDOBH€ KHET- 
KH, OpTaHH3MA, TTOly/EIHFH (BarıMaKoB, /İyKaTKHH, 
2009). YViccreznoBaHrıs TocsNenx HeCATHTETHİ H0- 
Ka3a/IH, HTO HE3ABHCHMO OT TIPHDO/MBI BO3//CHCTBHİSİ, 
OTB€T pacT€HH5 Ha CTpeCcC pa3BHBA€TC3 T10 OÖLUCH 
CXEMC, HTO T103BO/NSET TOBOpHTBb O HeCTeHHİÖHHe- 
CKOH CTDECCOBOH peaKHHF Ha BO3H€HCTBH€ H3BH€ 
(Kpecrrasekni H p., 2007, Mittler, 2002), T.e. 
OKHCHHTE/TBHBIH cTpecc, İİOBBİHEHHBİH yDOBEHB 
TM Mo?xKeT BBI3BaTB OÖpa3OBaHH€ aAKTVBHBIX d)pM 
K/Mcrnopoza (AOK) yziH KaK HEKOTOPBİ€ HCCİICHOBa- 
T€/HH Ha3BIBaKOT peaKTHBHBI€ İ)OpMBİ KHCNOpo/la 
(POK) — eyrrepokcu,oro aHHOH-pa/zımkarıa (Oz ), 
TEVIDOKCE/IBHOTO payınkaza (OH), cuHTneTHOTO 
Kacopoa (7O2), repekucu Bözopona (H202) 
(BarıMaKoB, .İIykarKMH, 2009, Böoominathan, Do- 
ran, 2002, Gayevvska, Sklodovvska, 2007). B orBeT 
Ha OKHC/HTE/IBHBIH CTpecc B pacTEHHSX AKTHBH3H- 
pyeTCs CHCTEMa AHTHOKCH,HAHTHOH 3amıyTBi (AOC), 
sarıycxaromas pa6oTy HH3KOMO/TEKY/TIPHBIX H. BBİ- 
COKOMO/TEKY/EIPHBIX AHTHOKCH/TAHTOB. CpeH HHX 
KapoOTHHOH/IBI, BOCCTAHOB/ICHHBIH T?IyTATHOH, Öe- 
TAHHBI H OCHOBHBIC aHTHOKCH,/IAHTHBI€ İ)eDMEHTPİ — 
CYITEDOKCELH-HHCMYTa3a H KaTayıa3a. HekoTopbie 
aBTopbı (MarveBa Hn np., 2012, BypzakxoBa, 2007) 
OTHOCSIT K AOC M€Ta:/LUTOTHOHEHHBİ H İ)HTOX€TaTH- 
HBI, KOTODBbI€ CITOCOÖHBI H€ TO/IBKO CBSİ3BİBƏTb. H3- 
ÖObiTOK TM, Ho H yuacTBOBaTB B He€HTpalzrH3aNnn 
TOKCHHeCKHX pa/ıya”ıoB. HarıpuMep, THTH"HBI€ 
CHMITTOMBI TIOBPC?K/TATOHVETO /İCİİCTBHS HOHOB Cd” 
- XI0p03, 3AMCIUICHH€ pOCTa pacTEHHİE, HaÖıo/ae- 
MOC B 33Tp43H€HHOH Cp€/I€, CBVLHET€İIBCTByET O 
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TOM, HTO 33MC/VICHH€ pOCTa Öe3 CHHTETHHECKTİX Tİy- 
TEH SB/LIFVOTC3S DaHHEMH MHHTEHSMH B/IH3HYEsS TM Ha 
M€TaÖO:IH3M pacT€HHİH. I110//OÖHO€ 3B/IEHH€ TIDOSBH- 
HOCB TIPH pa3BHTHH HIPOPOCTKOB H TIPH DOCT€ HOBBIX 
HHCTBEB, KOT/Ia TIDOHCXO/IHT AKTHBHBIEH CHHT€3 TIHT- 
MEHTOB. FİHTHÖHpOBaHH€ ÖHOCHHT€3a TIHTMEHTOB 
(Prasad, Strzalka, 2002, Myslivva-Kurdziel, Strzalka, 
2002) sB/seTcs TTeDBHHHBIM SB/HHEM B pacTeHHH 
IIDPH CTp€CC€, BBI3BaHHOM İM. Fİ kaK ce/HCTBH€, 3a- 
Hepokka B cöopKe dıoTOCMHTETHHeCKOTO arırapaTa, 
CHH?KEHH€ (İ)OTOCHHTETHH€CKOHT 9d)İ)eKTHBHOCTH, 3a- 
MOE/UIEHH€ pOCTa pacTEHHİH H YMEHBIHEHH€ oÖpa30- 
BaHVI3 ÖHOMACCBI. TaKHM oÖpa3oM, TM MoryT ÖBiTB 
CEDB€3HOH TIpOÖNEMOİ, TaK KaK CHH?KaATOT BBIXOVI 
ypo?xası V KaHeCTBO TIDOHYKUHH. 

OHHHM H3 Ba?KHBIX K/TACCOB TIPHPOHHOTO pacTH- 
TE/IBHOTO CBIDB51 SİB/ISTOTCS paCTEHH3 € TIpeoÖ/a/aHYı- 
€M Ö)eHOVHBPHBIX COC/iHHEHHE (ApTroxoB H /p., 2008). 
Crpykrypa rıpHpo/HBIX Q)CHOZBHBIX  COC/THHEHHİH 
MHOTOOOPpA3HA, HTO B,/IHSET Ha HX METaÖO/IH3M. Ö€- 
HOVBHBI€ TDYIITIBI TIPHPO/HBIX AHTHOKCH/IAHTOB HİH- 
poKo pacııpocTpaHeHbI B MHp€ pacTeHHH H OHeHB 
əd )eKTHBHO He€HTpa/H3yEOT CBOOO/IHBI€ pa/IMKaTıBİ. 
HaMr HCCH€HOBAHBI AHTHOKCH.HAHTHbI€ CBOHCTBa 
CITHDTOBBIX ƏKCTpaKTOB 7IHCTBEB Hmazides (Folia 
Salvia officinalis), xopHeH covroyiku. (Radix giycyr- 
rhizae) Yi HVCTB€B pezHKTOBOTO pacTreHs ?Oanae 
racemosa, KOTODBIC TIOBBILIATOT Co/lepokaHrisı Xzn g H 
Xı 5 dorocuHTETHH€CKOİİ MEMÖpaHbI 7-HHEBHBIX 
rpopocTKoB rrmeHHubi pu. xehierany Cd”. 


MATEPHAVIBI H METO/MDDI 


OöbeKToM HCC/T€/IOBAHH51 C/TyOKEUIH. 7 /İHEBHBIC 
pacTeHris ITTHEHHMHBİ (Tyificum aestivum L.) coprTa 
KaBka3. PacTeHHis BbipaHHBAVH B BOZHOH cpeze. Ha 


7-Y HEHB paCcT€HH51 IILHCHHHBI HOM€LATIH Ha 24 saca 
B pacrBop CdCİ, (107M) r əKcTpaKTBI HCTİBİTyEMBİX 
pacTeHHİ (5 LMT/M/) pH pa3yrıuHBIX pH cpeybi (4,5, 
6,8, 9,0). CrreKTpBi TToTTIOLİCHHSİ X?r ÖBUTH. CHSİTBİ Ha 
CTITEKTpOQ)OTOMETpe Cdb-14. KovuecTBo Xrı orpe- 
HeTUUIH HO BEHHHHH€ TTOTTİOHİEHFİSİ TTPH. /VUIHHaX BOZ H 
Xıı a — 663 HM, 680 HM, Xızı 2 — 645 HM. IlpoBeHzeH 
CKDHHHHT CHHPTOBBIX ƏKCTDaAKTOB BBbICYIHCHHBİX 
pacTeHHH: rHCTB€B Haldes (Fo/ia Salvia officinalis) 
c TIpeoÖaHaHHEM CaTIOHHHOB (YDCO/OBOH, OyIeaHO- 
HOBOH KHC/HOT, KapOTHHa, BHTaMHHa C) (KepHMOB, 
1982), xopHefi cormonkri (Radix gİyeyrrhizae) c npe- 
OÖ-a/TAHH€M CarIOHHHa-T”IHHYpp3HHa (/İlaMHpoOB H 
np., 1983) H nncTbeB Danae racemosa c npeo6uza- 
HaHHEM KapOTHHOH/TOB (KepHMOB, 1982, Dadasheva 
et al., 1990). ƏkcrTpakKııysı H3MC/IBHCHHOTO MaTepHa- 
na TpoH3BO/HFUTaCB 9570 ƏTaHONOM B TEHEHHFH 7 
HnHeH., CpeHHH€ 3HaH€HH31 OTK/TOHECHHİS paccuHTBİBa- 
HH Ha OCHOBC 3-X KDaTHBIX aHayH3OB. AHTHOKHCVH- 
T€/BHyFO AKTHBHOCTB CIHDPTOBBIX ƏKCTDaKTOB OTpE- 
HeVEUIH. 10 OTHOHICHVİEO K CTAÖHUIBHOMY pa/HyKa/ıy B 
peakuyu DPPH (1,1—diphenyl-2-pieryihydrazyl) 
(Dadaşova və b., 2012). OkruciHTe/iBHyIO CTIOCOÖ- 
HOCTB oÖpa3Ha orpe/ieiUI. TİO KOMİİBEOTEDHOH 
rporpamMe Perella Scientific İns., Amherst USA. 
HHdpakpacHbıe crreKTpbi (FİK) əkcTpaKTOB 3alıy- 
HaroHHX pacTeHHH cHsTBİ Ha YK — Pypbe — cHeK- 
TpodboToMeTpe dbrpmbi 640 FTİR (Agilent Tech., 
USA) - H BH/HC TOHKHX ILTEHOK. C ƏTOH HE/ibİO HC- 
I1OHB30OBa/IH TTO/VTOXöKKH KBr. CHEKTDBİ CHHMATIHCB 
B MHaria3oH€ UIHH: BONH. 4000-400 cMT (CepkKepoB, 
ArzeckepoBa, 2006). 


PE3Y.IBTATBI H OBCY?KVIEHHE 


Ha pc. 1 rpHB€HeHBI HCC/TCHOBAHVLI  //EHCT- 
BV 331HHTHBIX CBOHCTB ƏKCTpaKTOB Ha cO/lepəxa- 
HHC İ)OTOCHHTETHHeCKHX HİHTMEHTOB X/n a Hz. Xn 5, 
TO/HBEDTEHYTBIX //€HCTBHIO Cd””. IIoxasaHo, uTO IpH 
TIOBBIHICHHBIX KOHLHeHTpalysx Cd” np. pa3ıınu- 
HBIX 3HaHeHH3X pH cpenbi cozepoxaHHnsı Xrı a Hz XHN 
b YM€HBIHA€TC3 T10 CDABHEHHIO C KOHTDO/VEM. TaK, 
€C/IH B KOHTPO/BHOM BapHaHT€ TIipH pH 4,5 cozep- 
”kaHMe Xr a cocTaBiınuıo 0,86 ur/min, a Xu 2 — 0,65 
HT/M/L, TO TIPH BO3HCİİCTBHH HOHOB Cd”” coHepəka- 
HH€e Xı a yMeHbIHaHnocb /10 Ü,ÜS ur/Mir, Xu 5 no 
0,03 ur/mrn. /Ho6aBeHHe B Cpe/iy ƏKCTPAKTOB ZH- 
CTBCB HIa/10)64, KOPH3 COZTO/İKH H YHHCTBEB )arae 
racemosa CHOCOOCTBOBA/VIH YBC/THHCHHIO COMepəKa- 
HHSsI IIHTMEHTOB: ƏKCTpaKTa mazides Xrı a — 1,0 
ur/Mun, a Xun 5 — 0,85 HT/MİT, C ƏKCTPaAKTOM KOPHSİ 
cozO/zKR Xr a — 0,84 ur/Min, Xi) 5 — Ü,S0 /uT/MİL, a Cc 
əKCTpaKTOM /)ayae racemosa - Xı a no 0,42 urT/Mi, 
a Xı b no 0,37 ur/mz. 11omyueHHbI€ pe3y/IBTaTBI 
IpH pH 6,8 noka3a/rı, "TO B OT/IHHUH€ OT KHCMNOH 
cpe/ibi bopMBi Xl a Hn Xri 5 xoponmo 3amıyınaroTcs 


3auquma dbomocunmemueckux İlusmeHnmos 


əKCTpaKTaMH Haydbes n Əanae racemosa. B əvToH 
CD€H€ ƏKCTpaKT KODHE€H CO/O/HİKH HM€C€T H€3HauH- 
Te/bHyro 3amıyTy. B menonHoH cpeze (pH 9,0) Bce 
ƏKCTpaKTBI TIDOSB/EUIH. 3aHHYİTHPIC CBOHCTBa OĞOHX 
dbopM Xr T10 CpaBHEHHIO C KOHTPO/HM. 


mk 

euCdci2-H20O 
ElCdCİ2-ırrardeit 
BCdCi2--kopHH covo/iKH 


BCdCl2-Danae racemosa 


pH 4,5 


mıCdCl2--H2O 
Bcdci2-mardefi 
DCdCİ2-FkopHH cozO/iKH 


LECdcCi2-Danae racemosa 


pH 6,8 


Ek 

mu CdCİ2-H20O 

Uu cdci2-mardefi 

D CdCİ2-FkopHH cozO/iKH 


Du CdCi2-Danae racemosa 


pH9,0 





Puc. 1. LeücTBne noHoB Cd”” Ha ğopMbi Xi) g (663 H 
680 HM) H Xr 2 (645 HM) pH pasırHHHBIX pH cpeyibi B 
TeueHHe 24 uacoB Ha 7 /HHE€BHBI€ TIPOPOCTKH: TTIHEHHHBU 
(Triticum aestivum L.) vn 3amınra Mx əKCTpaKTAMH - /1H- 
CTB€B IHa/ıdes (Fo/ia Salvia officinalis), kopHeH coro,/- 
KH (Radix gİyeyrrhizae) yı nncTB€B pezHKTOBOTO pacT€e- 
HHs Danae racemosa. 


Ha puc. 2, rpeucraBneHbi YİK-crreKTpBi HC- 
I10:153yEMbIX HaMH B pa6orTe pacTHT€:IBHBIX ƏKC- 
TPAKTOB. 

FHHreprperauyıs FEK-crreKTpoB H3yua€MBIX O0- 
pa3H0B TIOKa33:1a HayIHHHE€: 

— BA/IIEHTHbIX KON€ÖaAHHİİ aACCOHHHpOBaHHbIX 
OH-rpyrrı VU HHCTBEB Ha/iİ)e4 B OÖMaCTH 
3365, KOpH€İ conOHKH B oÖnacTH 3352, n- 
cTbeB Danae racemosa B o6nacTH 3376 cMİ, 

— BaIEHTHBI€ KO/ICOAHHSI apoMaTHuecKHX (C- 
C)-cBs3eH /UTDT “IHCTBEB HTaTIĞ)es B OÖLACTH 
1650, 1453 eM, ms KOpH€İİ coHOHKH B 06- 
nacTu 1649, 1656 cMİ, ns nücrbeB Danae 
racemosa B o6nacTu 1383 cMİ, 

— He) opMaHHOHHBIX KOlN€ÖOaAHHİ apoMaTHue- 
ckHMx (C-H) cBsı3efi /UTS IHCTBEB Hadğesi B 
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/laOamesa u Kypöanosa 


o6nacTrH 880-713 CM, TV KODHCEH COZO/HKH 
B oözacTH 880, 751, 703, 716, na HHCTBEB 
Danae racemosa B o6nacrH 880, 707 cM?, 

— BaI€HTHBI€ KO/NH€ÖAHVIS KapÖOHFUIBHOH TPDYTI- 
TIBI /U151 “IHCTBCB HVa/1İ))e4 B oÖnacTH. 1650 CMİ, 
TVDI KODHCİ CONO/KH B oönacTM 1762, 1750, 
1656 cMT (əTo MoTyT ÖBITB KapoHHIBHBIC 
COC/HHHEHH5I, C/TOXKHBI€ ƏÖHDPBİ, KapÖOHOBBIC 
KHC/OTPBI), TUL “IHMCTBEB )arıae racemosa B 
o6-racTH 1650 cMİ, 

— BA/ICHTHbI€ Ko/eOaHrıs (C-O-C) cBs3eH ur 
HHCTB€B HIa/d)es B oÖnacru 1086, 1047, 
1273 cM, Hys KODHCİ COHONIKH B OĞMacTH 
1274, 1047, 1084, ns nncTbeB Öanae race- 
mosa B o6racTu 1047, 1383cM”, 
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TlosB€HH€ HTHpOKOH HHTEHCHBHOH HOMNOCBİI 
TOT-IOLICHHSL /UT31 ZIMCTBCB HTa7İ)e B oÖnacTM 3589 
CM”, KOPHCİT conozKH B oönacTEu 3307 eMİ, nHCTB- 
€B DE€/HHKTOBOTO pacTeHHs DOanae racemosa B o6- 
nacru 3376 cM” B creKTpe€ HCC/IeMOBaHHOTO OĞpa3- 
Ha MO?KET ÖBITB OÖYC/IOB/CHO Ha/HHH€M /HÖO KDH- 
CTaTUIH3aAHHOHHOH BO/IbI TipH 3600-3100 CM, nu6o 
COCHHHEHHH, acCOHHHpOBaHHBIX 33 CueT BOLOpoM- 
HBIX CBs3€H. B TO ?K€ BpDEM4 HOSBEHH€ HİHDOKOH 
TI0/10CBI B oĞzaCTE 3400 CM”. MO?KET CBH/HETEİBCT- 
BOBaATB OÖ oÖpa3oBaHHH BO/OpOHHBIX CBSİ3CH B ac- 
cCOHHaTax (İ)€HO/BHbIX COCTHHEHHİ, KOTOPBIC, KaK 
IIPABVLUTO, H HaFOT CHSZIBHyIO HİHpOKYTO H0O/10Cy TPH 
3400-3000 cMT 3a cueT Ba/eHTHBIX KozeĞaHHH 
rMuupoKcrva (ApTroxoB H /zp., 2008). 
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Pnc 2. VİK-crreKTpBi ƏKCTPaKTOB NVİCTBEB HTa/zdes (Fo/ia Salvia officinalis) - A, 
KOpE€H cozozkru (Radix gİycyrrhizae) - B, nıncTbBeB pesKTOBOTO pacTeHrisi Dapae racemosa - B. 
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EH COOTBETCTBy€T HHTEHCHBHasi H10/410Ca HO- 
T/TOHICHHSI C MAKCEMYMOM TipH 1410 cM, oTHeCeH- 
Has K HebOpMaHHOHHBIM KO/V/OaHHSM CBSİ3H OH B 
İDeHOZIBHbIX COCHMHEHVİSİX. 

/TerraeTcs BBIBOV, HTO İ)CHOVBHBIC COCHHHEHHS1 
BXO/IT B COCTaB 3aHIHIHaroHIX ƏKCTDAKTOB, O HEM 
CBVVTET€VIBCTByEFOT /AHHbie YİK-crEKTDOB, a HMEHHO 
BAIICHTHBI€ KONCÖaHVIS: apoMarTMecKyix (C-C)-cBs- 
3c/, accopoBaHHBıIX OH-rpyrırı otecrıeunBaroiyx 
saxuTy dy oTOCMHTETHƏCCKVİX TİHTMEHTOB Xina Xnı5 
TIPH OKHC/IHTC/İBHOM CTPECC€, BbI3BAHHOM Cd””. 


B.IATO/İAPHOCTB 


Borpaəicaem önaəoğapHocmə 3a unmepnpema- 
vur T1K-cnexmpoe savquuqaronqux pacmenuu Cep- 
Kepoey CupaoOərceOOuny Benu ony, sacıyoceHHOMy 
Öesimeno Hayku, enas. nayu. comp. Omöena pacm. 
pecypcos O.Xx.H., npodb. Hnecmumyma ö6omanuku 
HAH AsepöaüoərcaHa. TaKolce GblpaoıcaeM önaə0- 
Öapnocmb 3a mexnuuecxoe oçbopMneHue€ cmambu 
HavueMy compyöHukKy Aəaesot FHluesip. 
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Buğda Cücərtilərinin Fotosintetk Piqmentlərinin Bitki Mənşəli 
Antioksidantlarla Cd”  Təsirindən Müdafiəsi 


S.B. Dadaşova, İ.M. Qurbanova 
Azərbaycan MEA Botanika İnstitutu 


Tədqiqatlarda Cd”” təsirindən buğdanın (7rizicum aestivum L.) zədələnmiş fotosintetik membranının 
Azərbaycanda bitən bəzi bitki ekstraktları ilə müdafiəsi tədqiq olunub. Adaçayı yarpaqlarının (Fo/ia Salvia 
officinalis), şırın biyan kökünün (Aadix gİycyrrhizae) və relikt bitki Danae racemosa yarpaqlarından alınmış 
ekstraktların infraqırmızı spektrləri çəkilmişdir. Bütün tədqiq olunan bitkilərin infraqırmızı spektrləri 
öyrənilən xlorofil formalarının müdafiəsini təmin edən assosiasiya olunmuş OH qruplarının valent rəqslərini 
göstərir. 


Açar sözlər: Bitkilər, fotosintetik memöran, ağır metallar, stress, oksigenin fəal forması, antioksidantlar 
Protection Of Photosynthetic Pigments Of VVheat Seedlings By Antioxidants 
Of Natural Origin Under Action Of Cd”” 

S.B. Dadasheva, I.M. Kurbanova 

İnstitute of Botany, Azerbaifn NAS 
Protection of photosynthetic pigments of vyheat seedlings (Trificum aestivum L.) from harmful effects of 
Cd”” by extracts of some plants grovving in Azerbaifan vvas investigated. The infrared spectrum of extracts of 
Salvia leaves (Folia Salvia officinalis), roots of liquorice (Radix gİycyrrhizae) and İcaves of relict plant 
Danae racemosa vvere recorded. The infrared spectrum of all used plants vvas found to indicate on valence 


vibration of assoclated OH-groups, providing protection of analyzed pigments. 


Keyyvords: Plants, photosynthetic membrane, heavy metals, stress, active forms of oxygen, antioxidants 
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